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Abstract

Competitive price discovery through electronic reverse auctions depends on enforcing vendor eligibility before the auction process begins
rather than after contract award. In many public-sector Enterprise Resource Planning (ERP) systems, however, vendor prequalification is
still managed through manual administrative procedures instead of embedded system controls, creating compliance gaps that lead to post-
award disqualifications, procurement delays, audit findings, and inconsistent procurement outcomes. This article introduces the
Prequalification-Enforced Reverse Auction (PERA) framework, a three-layer architectural model that embeds vendor prequalification
directly into ERP reverse auction modules through user interface (UI)-level constraint mechanisms. The framework consists of Event-
Level Lock, Participant-Level Lock, and Qualification-Level Lock, which collectively ensure that only vendors satisfying predefined
eligibility requirements are permitted to participate in auction events. Vendor qualification is evaluated using a ten-dimensional Boolean
assessment model organized into three governance domains: Technical and Operational Readiness, Financial and Commercial Governance,
and Risk and Regulatory Control. To further improve procurement quality, the framework incorporates a price-signal diagnostic mechanism
that analyzes preliminary pricing variance to identify potential specification ambiguity before auction creation. The proposed architecture
was evaluated using implementation evidence from approximately 120 government agencies and more than 200 reverse auction events
conducted within a state-level ERP procurement platform. The findings indicate that PERA substantially reduces post-award vendor
disqualification incidents, improves regulatory compliance, standardizes vendor eligibility enforcement across agencies, and shortens
procurement cycle times to approximately 60 minutes per auction event. By transforming prequalification from an administrative
responsibility into an automated architectural constraint, the framework enhances transparency, fairness, auditability, and operational
efficiency. The proposed PERA architecture provides a scalable and transferable design model for ERP-based public procurement systems
without requiring changes to existing procurement regulations or upstream governance frameworks.
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1. Introduction

A reverse auction produces a valid award only if the competing vendors are eligible to receive one. This premise underlies every
prequalification requirement in public procurement law, yet the architecture of most ERP reverse auction modules does not enforce it. The
default design separates vendor qualification from auction event access: qualification is managed in the vendor master, auction participation
is managed in the event module, and the link between them depends on a procurement officer checking a list [1][2]. What that link creates
is a compliance dependency that sits entirely outside the system's control.

Audit reports from state procurement authorities have documented the consequences: post-award disqualifications, contested bids, and
procurement cycles that extend by weeks when awards to non-qualified vendors must be unwound [3]. On a platform that administers
procurement across over 100 agencies simultaneously, the cumulative risk of this administrative gap is not trivial. Vendor management
literature has consistently identified qualification gaps as a primary driver of procurement rework, yet system-level architectural responses
have remained underdeveloped [4][5].

The contribution of this article is a framework that eliminates the gap architecturally. The Prequalification-Enforced Reverse Auction
(PERA) framework reconceives prequalification enforcement not as a task completed by a procurement officer but as a state maintained
by the system. Its three-layer constraint architecture—Event-Level Lock, Participant-Level Lock, Qualification-Level Lock—operates at
the Ul level within the ERP platform, blocking ineligible vendor participation without requiring operator intervention. The framework was
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designed, implemented, and validated within a state-level ERP procurement platform, providing an operational rather than theoretical
evidence base [6][7].

Three contributions distinguish this work from existing procurement governance literature. First, PERA provides a formally specified Ul-
level constraint architecture for prequalification enforcement in ERP procurement modules—prior work addresses prequalification as
policy design, not system design [8]. Second, the ten-dimensional Boolean evaluation model offers a replicable, jurisdiction-adaptable
vendor eligibility assessment structure grounded in three qualification clusters. Third, the price-signal diagnostic model addresses
specification quality as a precondition for auction integrity—a factor identified in the eRA literature as a performance determinant but not
previously addressed through pre-event diagnostics [9][10].

2. Literature Review

2.1. Electronic Reverse Auctions in Public Procurement

Competitive bidding through electronic reverse auctions has become standard practice in jurisdictions with mature e-government systems,
driven by the mechanism's theoretical advantages: real-time price transparency, competitive pressure, and auditable bid records [11][12].
The adoption curve accelerated in the early 2000s as ERP procurement modules incorporated auction functionality, enabling centralized
management of event creation, vendor invitation, and award documentation [13]. Price outcome studies have consistently found that vendor
pool quality, event design, and specification clarity determine eRA performance as much as the auction mechanism itself [14].
Post-award disqualification receives less systematic treatment in the academic eRA literature than its operational impact warrants.
Practitioner studies and state audit reports have documented disqualification incidents attributable to prequalification gaps, but the academic
literature has not developed a framework for preventing them at the system level [15]. The gap reflects a disciplinary tendency to treat
procurement system design as an implementation detail rather than a governance variable—a framing this article directly challenges.
Vendor qualification management has been examined primarily through supply chain risk lenses [16] rather than as an architectural
enforcement problem.

2.2. ERP-Embedded Procurement Governance

The governance capabilities of modern ERP procurement modules extend well beyond transaction processing. Vendor master management,
qualification record tracking, workflow automation, and event management are standard features of platforms such as leading ERP
procurement platforms and comparable enterprise systems [17]. The architecture of these platforms supports qualification-linked
participation controls; the question is whether they are configured to enforce them.

System-level enforcement differs from process-level enforcement in its unconditional nature. A workflow rule embedded in the ERP
architecture applies every time the relevant condition is triggered, regardless of operator attention or workload [18]. The governance
implications are significant in high-volume multi-agency deployments: system-level controls remove the human compliance variable from
enforcement consistency. This principle is well established in internal control literature for financial systems [19] but has not been applied
systematically to procurement event access control.

2.3. Prequalification Frameworks and Compliance Risk

Prequalification frameworks in public procurement typically specify minimum eligibility criteria across technical capacity, financial
standing, and regulatory compliance dimensions [20][21]. Implementation varies by jurisdiction: some use categorical pass/fail thresholds,
others use scored models with minimum cut-offs, and others rely on officer judgment within defined parameters. The common feature is
that qualification is assessed before the competitive event, to ensure the winning vendor can perform the awarded contracts.

Where prequalification frameworks fall short is in specifying how determined status should be enforced at the system level. The policy
literature addresses criteria design in depth but says little about enforcement architecture [22]. Multi-state procurement audits have
identified this gap as a systemic vulnerability, noting that high-volume ERP environments with manual prequalification screening are
disproportionately exposed to qualification bypass incidents. PERA addresses the architectural dimension of this gap that the policy
literature has not resolved.

3. Methods

3.1. Research Design

The study employs a retrospective practitioner case study design, following criteria established by Yin for single-case validity: clearly
bounded case, multiple data sources, explicit chain of evidence, and a research question that asks how rather than how many [23][24]. The
statewide ERP procurement platform deployment provides the bounded case—a single ERP environment with defined agency scope, a
transition point (PERA implementation) that creates a natural comparison condition, and operational records that permit pre/post analysis.
The practitioner dimension of the design reflects the author's direct role in implementing the PERA framework within this environment;
implementation decisions, design iterations, and outcome observations are primary data rather than reconstructed from secondary sources.
Operational data sources include vendor qualification records, auction event logs, award documentation, and procurement cycle time
records drawn from the ERP platform. The analysis covers approximately 120 agencies and over 200 events, spanning commodity
categories from IT services and professional consulting to infrastructure materials and fleet services. This breadth supports the cross-agency
and cross-category comparisons presented in Section I'V.

3.2. PERA Framework Architecture

Three structural properties define the PERA constraint architecture. Prequalification is enforced at the earliest possible point in the auction
lifecycle—during event creation, not event execution [25]. Enforcement is binary: qualification is either confirmed or it is not, and the
system does not permit partial or provisional access. Enforcement is automated: no operator action is required to apply the constraint, and
no operator action can override it without a formal system configuration change.



International Journal of Engineering, Science and Information Technology, 6 (3), 2026, pp. 109-113 111

The Event-Level Lock implements the first property. At event creation, the ERP system queries the vendor master for a confirmed qualified
vendor pool associated with the relevant commodity category. If no qualified pool is registered, event creation is blocked. The procurement
officer receives a system notification specifying the missing qualification linkage—not a generic error message. This design surfaces the
governance gap at the moment it can most efficiently be resolved: before the event is built, not after it closes.

The Participant-Level Lock applies the ten-dimensional boolean evaluation model to each vendor in the qualified pool at the point of event
invitation. The three clusters—Technical and Operational Readiness, Financial and Commercial Governance, Risk and Regulatory Controls
[26][27]——cover the qualification dimensions most commonly cited in state procurement audit findings as sources of post-award
disqualification risk [28][29]. Boolean evaluation within each cluster means that a deficiency in any single dimension results in a no-access
outcome; the cluster structure prevents a vendor from compensating for a regulatory compliance gap with strong financial documentation.
The Qualification-Level Lock addresses the temporal dimension of qualification validity. Insurance certificates expire. Tax compliance
confirmations have defined validity windows. A vendor qualified at one point in time may be non-compliant by the time a subsequent
event is created in the same category. The Qualification-Level Lock monitors expiry dates on all qualification records and automatically
suspends vendor participation flags when a record lapses. Renewal notifications are generated at configurable lead times, giving vendors
and procurement officers a warning before suspension takes effect.

3.3. Price-Signal Diagnostic Model

Specification quality is a determinant of auction performance that operates upstream of vendor eligibility. An event populated entirely with
qualified vendors still produces unreliable bids if the specification is ambiguous—vendors price different interpretations of the same
requirement, and bids become incomparable [30]. The price-signal diagnostic model addresses this before the event is created. During the
pre-event consultation phase, preliminary pricing data is collected from potential vendors. The model calculates the coefficient of variation
across preliminary prices as a variance indicator: a high coefficient signals specification ambiguity; a low coefficient signals either a well-
defined specification or a thin market.

When preliminary pricing variance exceeds the diagnostic threshold—calibrated to the commodity category's historical pricing profile—
the system flags the specification for review before event creation proceeds. The flag does not block event creation; it creates an auditable
record that the specification quality concern was identified and a decision was made. This design preserves procurement officer discretion
while creating accountability for decisions to proceed despite quality signals.

3.4. Three-Channel Legal Insulation Architecture

Procurement decisions made through automated constraint systems require a more robust audit trail than decisions made through manual
review, because the automated decision may be challenged, as the operator did not personally evaluate the specific vendor [31]. The three-
channel architecture ensures that every PERA-enforced qualification decision is documented across independent records that cannot
simultaneously fail. The email dispatch log captures all system-generated communications to vendors, with timestamps and delivery
confirmations. The portal access record captures every vendor interaction with the qualification and event systems, including logins,
submissions, status queries, and access denials. The public billboard record captures externally visible event announcements and award
notices. Together, these three channels provide a complete reconstruction of the qualification and access history for any procurement event.

4. Results and Discussion

4.1. Implementation Outcomes

Across the full deployment scope of approximately 120 agencies and over 200 auction events, PERA implementation produced consistent
and measurable improvements in procurement governance outcomes. Average auction cycle time decreased to approximately 60 minutes
per event following PERA deployment—a reduction attributable primarily to the elimination of post-award disqualification processing and
re-tendering cycles. Post-award disqualification incidents declined substantially, with the Event-Level Lock preventing the creation of
events that would previously have included non-prequalified vendors in the invitation list.

The reduction in cycle time is a secondary outcome of the primary governance improvement. When prequalification is enforced before the
event opens, the award decision rests on compliant bids from eligible vendors, and the re-tendering cycle that follows a post-award
disqualification does not occur. The efficiency gain is, in this sense, a governance dividend rather than a direct procurement optimization.
This finding aligns with supply chain management literature, identifying qualification consistency as a predictor of contracting efficiency
[32].

4.2. Vendor Evaluation Framework Performance

The Participant-Level Lock's ten-dimensional evaluation model demonstrated classification performance that exceeded pre-implementation
design expectations. Vendors rejected at the Participant-Level Lock showed a higher incidence of post-award performance issues in prior
procurement cycles. This retrospective finding validates the ten-dimensional model's predictive relevance. The Risk and Regulatory
Controls cluster showed the highest rejection rate, reflecting the frequency with which debarment status and tax compliance gaps are
present in vendor populations that have not undergone rigorous pre-qualification screening.

The evaluation model's Boolean structure was a deliberate design choice with observable consequences. A scored model—in which a high
financial capacity score could offset a regulatory compliance deficiency—would have permitted vendors with known compliance gaps to
participate. The binary cluster logic prevents this: a vendor must satisfy all applicable dimensions within each cluster, and a deficiency in
any dimension within a cluster results in a no-access outcome regardless of performance on the other dimensions. This approach reflects
best practices in public sector vendor management governance [33].

4.3. Cross-Agency Governance Consistency

The consistency finding is PERA's most significant governance outcome. Before implementation, qualification enforcement quality varied
with agency-level procurement capacity: larger agencies with dedicated procurement staff enforced prequalification more consistently than
smaller agencies where procurement was a collateral responsibility. PERA eliminated this variation. Because the platform enforces Event-
Level and Participant-Level Locks, the qualification standard applied to a vendor submitting for a highway department contract is identical
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to that applied to the same vendor submitting for a health agency contract—regardless of which agency's procurement officer initiates the
event.

This consistent outcome has implications beyond the deployment under study. In any multi-agency ERP procurement environment, the
architectural uniformity of system-level enforcement produces governance equity that process-level controls cannot replicate. The finding
suggests that PERA's primary value in large-scale deployments is not the prevention of individual disqualification incidents but the
systematic elimination of agency-level enforcement variation.

4.4. Limitations

Three boundaries constrain the generalizability of these findings. The empirical base is a single platform—the platform's reverse auction
module within the statewide deployment under study. While the scale of approximately 120 agencies and over 200 events provides depth,
the architectural translation of PERA's constraint layers to other ERP platforms (Oracle, Coupa, Jaggaer) requires independent
implementation and validation. The regulatory context of the deployment jurisdiction shapes the specific qualification dimensions in the
ten-dimensional model; adaptation to other jurisdictions requires mapping local statutory requirements to the cluster structure. The price-
signal diagnostic model's variance thresholds were calibrated to the deployment's commodity category profiles and would require
recalibration for different procurement markets.

5. Conclusion

Prequalification enforcement in public-sector reverse auction systems is a governance problem that has been addressed through process
design, particularly when architectural design is required. The PERA framework's contribution is not a new approach to vendor
qualification—the criteria it enforces are the same as those procurement policy already requires. The contribution is the reconception of
enforcement itself: from a task that depends on operator attention to a state that the system maintains unconditionally.

Three-layer constraint architecture—Event-Level Lock, Participant-Level Lock, Qualification-Level Lock—applied within the statewide
ERP procurement platform, produced measurable reductions in post-award disqualification incidents, compressed procurement cycle times
to approximately 60 minutes per event, and eliminated cross-agency enforcement variation across approximately 120 agencies. These
outcomes were not achieved by changing procurement policy, adjusting vendor qualification standards, or expanding procurement staffing.
They were achieved by moving enforcement from the administrator's checklist to the system's constraint logic.

The implication for ERP procurement system design is that prequalification enforcement capability should be treated as a platform
specification requirement rather than a configuration option. Systems that permit auction event creation without confirmed qualified vendor
pools embed governance risk at the architectural level; PERA's constraint design eliminates that risk at the same level. Future work should
validate the framework across alternative ERP platforms, investigate Al-assisted qualification screening as an extension of the Participant-
Level Lock's evaluation model, and develop adaptive threshold calibration for the price-signal diagnostic component across diverse
commodity markets.
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